Introduction
The freshwater fish fauna of the Cape Floristic Region (CFR) is characterised by low diversity (only 21 species), but high levels of endemism (De Moor & Day 2013) . These fishes have evolved in rivers with clear, acidic waters that lack piscivorous fishes and are highly susceptible to humaninduced disturbances such as water abstraction, bank modification, eutrophication and the introduction of non-native fishes (Impson & Hamman 2000; Tweddle et al. 2009 ). Currently, 13 of the 17 recognised endemic freshwater fish species are listed as endangered or vulnerable by the International Union for Conservation of Nature (IUCN; Tweddle et al. 2009 ).
The Berg-Breede River whitefish, Barbus andrewi (Barnard 1937) (Figure 1 ), is one of four large endemic cyprinid fishes in the CFR, capable of reaching > 60 cm in length and a mass of > 3 kg (Impson 2001) . Historically, B. andrewi was abundant in both the Berg and Breede River systems (Harrison 1952) , but has since experienced dramatic declines in abundance and distribution in both systems, to the point where the Berg River population was declared extinct (Clark, Impson & Rall 2009; Impson 2001) , and the species has consequently been listed as Endangered in the IUCN Red List of Threatened Species (Tweddle et al. 2009 ). One of the last actively recruiting riverine populations of B. andrewi occurs in the upper Hex River, a tributary of the Breede River between the towns of De Doorns and Worcester in the CFR (Figure 2 ). In 2002, Christie surveyed fish populations in the upper Hex River and found that B. andrewi was relatively abundant (mean ± SE density between 01.99 fish per 100 m 2 ± 0.33 fish per 100 m 2 and 25.00 fish per 100 m 2 ± 3.69 fish per 100 m 2 ) in four pools above Glen Heatlie causeway, but less common below it (mean ± SE density between 0.12 fish per 100 m 2 ± 0.01 fish per 100 m 2 and 0.61 fish per 100 m 2 ± 0.20 fish per 100 m 2 ) where non-native smallmouth bass Micropterus dolomieu (Lacepède, 1802) was present. That study The Berg-Breede River whitefish, Barbus andrewi, an endangered Cape Floristic Region endemic, was once widespread in both the Berg and Breede River catchments. However, its distribution has been strongly reduced, apparently by human-related activities, over the last century, and the Hex River now contains one of the last recruiting populations within its native range. This population was last surveyed by Christie who found that the species occurred in six pools over a 9-km stretch of the upper Hex River. We re-surveyed fish populations at Christie's sites in 2015 to evaluate differences in the fish community between 2002 and 2015. Our data indicated that the distribution of B. andrewi in the Hex River has declined from six to four pools and that its density in the study area in 2015 (0.57 fish per 100 m 2 ± 0.31 fish per 100 m 
Conservation implications:
Urgent conservation actions including preventing further increases in the abundance and distribution of non-native fishes, and improving habitat and water quality through mitigating agricultural impacts, are required to prevent further decline, and possible extirpation, of the Hex River population of B. andrewi. 
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Materials Study site
The upper Hex River is a perennial, cobble-bed dominated system consisting primarily of riffles and glides interspersed with occasional pools. Pools range in depth from 1 m to 3 m, and the water in dry season (October -March) is clear enough that pool bottoms can be seen at all depths with a mask and snorkel. The upper catchment is intensively farmed for vineyards and citrus, and the river is exposed to a range of associated impacts. For example, a wastewater treatment plant at De Doorns discharges into the Hex River upstream, and the river also experiences heavy water abstraction in summer which substantially reduces flow and habitat availability downstream. Furthermore, a major flood in November 2008 caused extensive bank collapse and sedimentation in the river channel which likely compounded such impacts (Holloway, Fortune & Chasi 2010) .
Approach
To assess the status of the B. andrewi population in the upper Hex River, we sampled the same 10 pools surveyed by Christie (2002) . These pools were located along a 9-km stretch of the river between the N1 road bridge and Kanetvlei Farm ( Figure 2 ). We specifically followed the same methodology used by Christie (2002) Shelton unpubl. data 2015) . Pool length was measured (m) and pool width (m) determined using three evenly spaced transects.
Analysis
Pool area (m 2 ) was calculated by multiplying mean width by length, which was used to convert fish abundances to densities (fish per m 2 ). Densities (mean ± SE) of each species in each pool were estimated from the two snorkel passes, and density estimates were also made for each species above and below Glen Heatlie causeway, as well as for the study area as a whole for both the 2002 and 2015 data sets. We tested whether fish abundance differed between 2002 and 2015 with a zero-inflated negative binomial regression model implemented using the 'pscl' implemented in R version 3.0 (R Core Team 2013). Zero-inflated negative binomial models are appropriate for count data with an excess of zeros (Hall 2000) .
Results
There have been considerable changes in the composition, distribution and abundance of fishes in the upper Hex River since Christie's (2002) survey (Table 1) With the exception of the 'count model' for redfin, which indicates that the increase in density between 2002 and 2015 was significant, the above-described changes in fish densities were not statistically significant (Table 1) . However, we advise that these results be treated with caution, given the small sample sizes, high variation in fish abundances between pools and associated low power of the analyses. No statistical analyses were attempted for S. capensis, C. gariepinus and C. carpio given that these species were not present during both sampling periods. http://www.koedoe.co.za
Discussion
Open Access historically absent from the Hex River upstream of the N1 road bridge and that four indigenous fish species were present in this area (including the Cape galaxias, Galaxias zebratus Castelnau, 1861). Christie's (2002) The results from the present survey imply that there have been further changes in the composition of the fish assemblage in the upper Hex River above the causeway since 2002. Importantly, the mean density estimate of B. andrewi in 2015 was more than fivefold lower than that recorded in 2015, and S. capensis, which was formerly present in the study area, was not recorded in 2015 (Table 1) . It is acknowledged that although data collected from only two sampling occasions cannot be used to quantify population trends, the clear difference in the density of B. andrewi, an endangered regional endemic, between 2002 and 2015 is suggestive of a serious population decline and warrants immediate conservation attention.
Predation by, and competition with, non-native fishes has likely contributed to the observed declines in B. andrewi and S. capensis density estimates recorded in 2015. Although O. mykiss was the only non-native species recorded upstream of the causeway in 2002, our 2015 survey recorded an additional three non-natives in this section including M. dolomieu, C. gariepinus and C. carpio in this section of river. ) of fish species recorded using two-pass snorkel surveys at 10 sampling sites, and year totals, in the upper Hex River during 2002 by Christie (2002) and 2015 (the present study).
Site
Native species Non-native species (Shelton, Samways & Day 2014a) , hence its long-standing co-existence with native fishes in the study area. C. gariepinus is an opportunistic predator that has been implicated in declines of indigenous species when introduced outside of its native range in South Africa (Kadye & Booth 2012) and C. carpio may compete with the native species for food and habitat (Skelton 2001) .
The presence of non-native fishes above the Glen Heatlie causeway alone unlikely accounts for the recent marked reduction in native fish numbers, because the densities of non-native fishes in this section of river are relatively low (< 1 fish per 100 m 2 for all non-native species). It is likely that a combination of threats including predatory alien fishes, sedimentation, water abstraction and pollution may be acting concurrently to reduce numbers of native fishes. The individual impacts of different threats can be difficult to disentangle, yet their combined effects appear to have resulted in severe declines of native fishes elsewhere in the CFR (Tweddle et al. 2009; Weyl et al. 2014) .
In contrast to the decreases in density estimates for B. andrewi and S. capensis, the increase in P. burchelli density above Glen Heatlie causeway since 2002 was somewhat surprising. This may be a response to reduced competition for food and habitat from the other indigenous species, but the data collected in this study do not permit us to further address these hypotheses. The ongoing changes documented for the fish community in the upper Hex River is the cause for conservation concern, but finding ways to mitigate anthropogenic and alien fish pressures in an intensively farmed area is no easy task. Progress on this front will require a catchment-level management approach and commitment to reduce further impacts by stakeholders including farmers, the local municipality, CapeNature, Departments of Agriculture and Water and Sanitation, as well as anglers. Priority management actions in the upper Hex River should include improving habitat and water quality, as well as preventing further increases in the abundance and distribution of non-native fishes.
